Using a rich data set from a large U.S. non-profit organization, I find that low income post-secondary students are poorly informed about three main financial aspects of their higher education: future income, financing costs and opportunity cost of being enrolled. This result holds for students who are academically talented, have been exposed to financial education (including a semester-long personal finance class) and relevant financial experiences. Furthermore, the first round of results of a randomized controlled trial (N=117) suggests that an hour-long financial education workshop on the main financial aspects of college increases students' GPA by 0.2 points (p-value=0.15) and their ability to receive financial aid from the non-profit organization by 11.4 percentage points (p-value=0.25).
Introduction
Higher education is a key investment opportunity for young individuals. It is a major source lifetime well-being that arises from a higher expected income (Avery and Turner, 2012) and a wide array of non-pecuniary benefits (Oreopoulos and Salvanes, 2011 ). Yet, there is little known about the extent to which students understand and take into consideration the financial aspects of this decision.
Addressing this question is important because investments in higher education are highly complex and this raises the possibility that individuals engage in suboptimal decision making. Indeed, students have to decide whether or not they want to enroll in a post-secondary institution, and if they do, they face a menu of thousands of educational institutions, dozens of areas of study and several sources of financing for their higher education. More importantly, there is growing evidence suggesting that students engage in suboptimal enrollment and financing decisions 1 . In addition, despite personal finance education mandates for high school students are increasingly popular in the U.S. 2 , there is little evidence on the extent to which they improve career choices, which is arguably the main financial decision faced by young individuals. In particular, although several studies use survey data to assess the level of financial literacy of high school and college students 3 , these efforts provide little evidence on the extent to which they have specific knowledge about financial aspects of their higher education.
The first question I study in this paper is to what extent are students familiar with the financial aspects of their higher education? Specifically, I consider three main financial aspects of this investment: future income, financing costs and opportunity cost of being enrolled. The main ingredient for this analysis is a rich survey and administrative data set of students who received financial aid from the Scholarship Foundation of St. Louis (SF), which is one of the largest U.S. non-profit organizations that provides grants, interest-free loans and financial advice to low income individuals from the St. Louis area. Overall, I find that students are poorly informed about the main financial aspects of higher education. Indeed, only one out of three students has ever tried to determine the monthly income they will earn within the first two years of graduation; one out of four students correctly ranks the costs of major sources of funding available to them; and, one out of four students considers as a cost the income they would forego if they need one extra year to earn their degree.
This low level of financial literacy among students in the sample is surprising for a number of reasons. First, these students are academically talented. Their average ACT score is 23 points (or 68 percentile in the national rank) 4 , their average high school GPA is 3.4 and 72 percent of them received some recognition for their academic achievements in high school. Second, 85 percent of the students in the sample passed a semester-long personal finance class in high school, which is a high school graduation requirement for students in the Missouri public education system 5 . Furthermore, 69 percent of the students who took this class passed it with an "A" grade. Third, more than half of the students have work experience and thus have received income from work. Fourth, all students received an acceptance letter from a post-secondary institution and thus have been exposed to different sources of financing for their higher education, including scholarships and federal loans. In addition, nearly 40 percent of the students passed the entrance counseling for federal loans, which describes the terms and conditions associated with the use of those loans. Fifth, nearly two thirds of the students in the sample have at least one member in their family who is or has been enrolled in a post-secondary institution.
I also find that the association between the level of knowledge about financial aspects of higher education with academic achievement, exposure to different sources of financial education, financial experiences, socioeconomic and demographic characteristics is small.
Having established that students are poorly informed about financial aspects of their higher education, I address a second question: to what extent does financial education that focuses on future income, costs of different sources of financing and the opportunity cost of staying too long in college, affect students' academic performance and ability to receive financial aid? One the one hand, this financial education can increase academic effort by increasing students' awareness about their potential returns to education and de-biasing the beliefs of students who underestimate the opportunity cost of non-academic activities such as leisure and paid work. Similarly, since most students are not aware of the costs of different sources of financing for higher education, students who participate in the workshop can be more likely to keep in good standing with institutions that provide meritbased financial aid. In particular, participation in the workshop can improve the quality of applications to renew the financial aid from the SF because it offers the loan with lowest interest rate and least stringent terms available to students in the sample 6 . An alternative hypothesis is that financial education on the main financial aspects of higher education will not change the way in which students invest in their human capital. This can be the case, for instance, because the social and institutional environment in which students are involved provides them with the right incentives to allocate their time and effort across different activities, including study and applications for financial aid. 6 The average financial aid package for renewing students was $6,767 in total ($817 of which are from grants and $5,950 from interest-free loans). Raising this capital from unsubsidized federal loans, the next cheapest alternative source of financing available to these students, would increase their financing costs by about $6,000 over a 10 year repayment period.
I consider a randomized controlled trial that provided a financial education workshop to students who received financial aid from the SF for the first time during the fall of 2012 and 2013. The main topics covered were future income, the cost of different sources of financial aid and the opportunity cost enrollment.
Instructors particularly emphasized the financial aspects associated with different uses of time (work versus study) and the cost differences among different sources of financial aid. The workshop was one hour long and the format was a traditional lecture. The impact evaluation of the workshop on academic performance and financial aid is only based on students who were first-time recipients of financial aid in the fall of 2012 and renewed this aid in the cycle January -April 2013. At the time of this study, I do not have yet academic and financial aid data for students who were first-time recipients of financial aid in the fall of 2013 because the deadline to submit their renewals is April 15 th , 2014.
I find that participation in the workshop increases the average college GPA by 0.2 points, obtained as the difference between 3.2 points in the treatment and 3.0 points in the control group. Although the magnitude of this estimate is one third of a standard deviation of the college GPA in the sample, the p-value is only 15%. In addition, I find that students who participated in the workshop are 11 percentage points more likely to receive grants and interest-free loans from the SF for a second year. The p-value of this point estimate is 25%. Overall, this evidence on the impacts of the workshop is inconclusive due to the small sample size (120) of the first round of the experiment. However, if the results of the second cohort of students who participated in this experiment were the same than those from those who participated in the first round, the effects would be significant at conventional levels of significance. Since the experimental conditions of both cohorts of students are similar, in terms of students' observable characteristics and exposure to the workshop, there is a high chance to observe significant effects with a larger sample size.
This paper contributes to the literature that studies financial literacy and its determinants. The main contribution to this literature is that I provide new measures of financial literacy related to investments in higher education, a main financial decision faced by young individuals. Second, this paper is related to a growing literature documenting the presence of suboptimal choices in the way low income students make their enrollment and financing decisions (Avery and Hoxby, 2013; Avery and Turner, 2012; Bettinger et al., 2012; Hoxby and Turner, 2014) . In particular, the results in this paper suggest that financial literacy can be an explanation for several puzzling facts documented in this literature 7 . Third, this
paper also contributes to a growing literature documenting the effects of financial education (e.g. Willis, 2010; Fernandes, Lynch and Netemeyer, forthcoming) and financial education mandates in the U.S. (Bernheim, Garrett and Maki, 2001; Mandell, 2009; Carlin and Robinson, 2012; Cole, Paulson and Shashtry, 2013; Hastings, Madrian and Skimmyhorn, 2013; Brown, van der Klaauw, Wen and Zafar, 2014) . In particular, I provide evidence on the heterogeneity of contents covered by different high schools and also the low level of awareness about the financial aspects of higher education of students who passed these classes. Fourth, and more broadly, the results of the randomized field trial suggest a new potential underlying mechanism to understand the relation between financial literacy and wealth accumulation (Lusardi and Mitchell, 2007; Behrman, Mitchel, Soo and Bravo, 2012) : investments in higher education. Finally, this paper also contributes to the vast literature on human capital accumulation by challenging the core assumption that individuals understand and take into consideration the three main financial aspects of higher education: future income, financing costs and opportunity cost of schooling.
The rest of the paper is organized as follows. In section 2, I describe the data.
In section 3, I show the extent to which students are knowledgeable about the financial aspects of their higher education and its relationship with academic achievement in high school, exposure to financial education and financial experiences. In section 4, I present the results of a randomized controlled trial that evaluates the effect of the financial literacy workshop on students' academic performance in college and their ability to receive financial aid one year after the workshop. In section 5, I provide a discussion about the results. Conclusions are in section 6.
Data a. Sources of Data and Institutional Context
I use survey and administrative data from the Scholarship Foundation of St.
Louis (SF) 8 . The SF is one of the largest American non-profit organizations that provides grants, interest-free loans and financial advice to low income students in order to help them to finance their higher education. Grants and interest-free loans have to be renewed on a yearly basis. In a calendar year, the SF has two application cycles: January 1 st -April 15 th and August 1 st -November 15 th . The sample is from students who meet two conditions: (i) submitted an application to the SF for the first time in January -April 2012, August -November 2012 or January -April 2013, and (ii) were selected to receive grants and interest-free loans.
Complete applications include a comprehensive application form, high school transcripts, the Free Application for Federal Financial Aid (FAFSA), the award letter from the post-secondary institution where the student is enrolling in, essays and recommendation letters. From the application form, I obtain socioeconomic and demographic information: age, ethnic origin, whether someone else in the student's family has ever attended college and self-reported ACT scores. I use high school transcripts to obtain students' GPA, average GPA in math courses, information on whether they took a personal finance class and the grade in that class. I use the FAFSA to find financial information such as the expected family contribution (EFC) 9 to student's higher education. From the award letter, I extract information about students' cost of attendance (tuition + room & board) and financial aid package provided by the university.
The selection process for eligible 10 students is based on three main criteria:
academic potential, financial need and personal character. Academic potential is measured by grades in high school, ACT scores and academic awards. Financial need is defined as the cost of attendance minus the amount of grants, minus the amount of subsidized loans from the Federal Government and minus the EFC 11 .
The SF provides interest-free loans to students whose financial need is greater than zero and smaller than the maximum loan amount. The maximum loan amount for the years 2012 and 2013 was $7,000 and $9,000 respectively. The third evaluation criterion, character, is determined by developing an overall impression of the student as represented by his or her essays, work experience, volunteer activities and recommendation letters. Some of the attributes considered in this evaluation are evidence of responsible borrowing, responsibility, honesty, good judgment, involvement and evidence of sufficient self-expression to succeed in the chosen field.
Students who are selected to receive grants and interest-free loans for the first time are required to attend a one-hour orientation session at the SF's main building. In this orientation, staff members of the SF explain the conditions of the loan, the services available to students and also hand out a check with the financial aid that students were awarded. In addition, since the year 2012, the SF has administered financial literacy surveys to students attending orientation sessions. This survey includes the questions I consider to examine the extent to which students understand and take into consideration the financial aspects of their higher education. In addition, during the sample period, nearly half of the students were randomly selected to participate in a financial literacy workshop that provided education about the main financial aspects of higher education. At the end of this workshop, the SF also administered a second financial literacy survey to measure the extent to which students learned the main contents covered in the workshop. start considering socioeconomic and demographic characteristics. Overall, 63% of the students are female and 43% Afro-American. The average expected family contribution (EFC) for higher education is $2,814 and 37% of the students participated in preparatory programs for low income students in high school 12 .
b. Descriptive Statistics
Panel (b) provides descriptive statistics about students' current enrollment.
Note that 73% of the students are freshmen, 77% are pursuing a bachelor degree and the average cost of attendance is $26,485.
In Panel (c), I provide descriptive statistics on the academic performance of students in high school. The average ACT score is 23 points (68 percentile in the national rank), the average high school GPA is 3.4 and 71 percent of them received an academic recognition in high school.
Finally, Panel (d) presents a characterization of students' exposure to financial education and financial experiences. I find that 85 percent of the students in the sample passed a semester-long personal finance class in high school as part of their graduation requirements in the Missouri public education system. In addition, 71 percent of the students who took this class passed it with an "A" grade. 43
percent of the students passed the entrance counseling for federal loans, which is an online training that describes the terms and conditions related to the use of those loans. More than half of the students have working experience and thus have received income from work. Finally, nearly two thirds of the students have at least one other member of the family who is or has been enrolled in a post-secondary institution.
Financial Literacy and Investments in Higher Education a. Level of Financial Literacy
In this section, I examine the extent to which low income students are familiar with three main financial aspects of their higher education: expected income, financing costs and opportunity cost of being enrolled in a post-secondary institution. The data is from the financial literacy surveys administered by the SF during the orientations of 2012 and 2013 described above.
The results discussed in this section are in Table 2 . Note that the number of respondents is smaller than the number of students who received grants and loans because not all students attended the group orientation sessions. In addition, the number of respondents from the application cycle January -April 2012 is particularly small because the survey was only administered to students who participated in the financial literacy workshop.
Expected Earnings. Panel (a) reports the fraction of students who have ever thought about future income. Specifically, the wording of the question I consider is:
"Have you ever tried to determine the monthly income that you will earn within the first two years of graduation? (a) Yes, (b) No" I find that only one out of three students has ever thought about how much they will earn after graduation. 
item(s) you considered to calculate the answer to the previous question: (a) total amount of tuition, (b) tuition minus grants and scholarships, (c) a year of salary, (d) cost of meals, (e) other (specify)"
The most popular choice among students is the amount of tuition, with an incidence of 94 percent. However, only one out of four students considers as a cost the income they would forego if they need one extra year to earn their degree, which is arguably the largest component of the opportunity cost of enrollment.
Summing up, the results of the survey suggest that students are poorly informed about three key financial aspects of their investments in higher education:
expected income, financing costs and opportunity costs of being enrolled. In the next sub-sections, I examine how these results vary with a rich set of student characteristics.
b. Financial Literacy and Academic Achievement in High School
The first potential factor associated with financial literacy is academic performance in high school. Indeed, measures of academic achievement in high school such as cumulative GPA and ACT scores are highly correlated with measures of general intelligence or IQ (e.g. Koenig, Frey and Detterman, 2008) . In addition, there is a growing literature showing that higher cognitive skills are associated with improved financial decision making (e.g. Zinman, 2009 and 2011; Grinblatt, Keloharju and Linnainmaa, 2011 and 2012; Agarwal and Mazumder, 2013) . In this study, I consider four proxies for academic achievement in high school: ACT scores, cumulative GPA, cumulative GPA in math courses and whether students received any academic recognition in high school. The results are in Table   3 . I find that students with high (above the median) ACT have a slightly higher level of financial literacy across the three dimensions considered: expected income, financing costs and opportunity costs of enrollment. Cumulative GPA and math GPA do not have a clear association with the level of financial literacy. On the one hand, students with higher cumulative GPAs are slightly less likely to think about future earnings and financing costs but slightly more likely to consider expected income as a cost of taking one extra year to earn their degree. Overall, the association between academic achievement in high school and knowledge about financial aspects of higher education is small.
c. Financial Literacy and Exposure to Financial Education
The second potential factor associated with financial literacy is exposure to financial education and financial experiences. In Table 4 , I find that students who were exposed to entrance counseling for Federal Loans are slightly more likely to have thought about future income but less informed about the cost of different sources of financing and the opportunity cost of higher education. I find that students who passed their personal finance class with an "A' are slightly more likely to have thought about future income and be better informed about the opportunity cost of being enrolled in a post-secondary institution. In addition, in Table 5 , I find that students who took a personal finance class that covered topics related to financing of higher education and employment perspectives are slightly better informed about the financial aspects of their higher education. In contrast, students whose personal finance courses covered budgeting, bank accounts and credit cards do not present higher levels of financial literacy. Similarly, Table 6 shows that the level of financial knowledge does not have major differences for individuals with financial experiences such as working exposure and whether other members of the family have ever attended a post-secondary institution. Overall, the association between exposure to different sources of financial education and financial experiences with financial knowledge about the financial aspects of higher education is small.
How does Financial Education affect Investments in Higher
Education?
Having established that students are poorly informed about the financial aspects of their higher education, I examine the extent to which financial education that provides information about future income, relative costs of different sources of financing for higher education and the opportunity cost of taking too long in college affects academic performance and ability to receive financial aid. Specifically, the first outcome of interest is the GPA that students received in their post-secondary institution six months after they received financial aid from the SF. There are at least two potential mechanisms through which a financial literacy workshop on the financial aspects of higher education can improve academic performance. First, the workshop can increase academic effort by increasing students' awareness about their potential returns to education, which only a third of the students in the sample has ever thought about. Second, since most students neglect the opportunity cost of being enrolled in a post-secondary institution, the workshop can increase academic effort by helping them realize that they underestimate the true cost of non-academic activities such as leisure and paid work.
The second outcome of interest is students' ability to receive grants and interest-free loans from the SF for a second year. As discussed above, the workshop can increase the chances that students continue receiving financial aid from the SF and other sources of merit-based aid by improving academic performance. Second, one of the subjects that was emphasized in the workshop is that interest-free loans from the SF are cheaper and have less stringent terms than other loans available to them. Since most students are not aware of the costs of different sources of financing for higher education, I expect that those who participated in the workshop will be more likely to submit a renewal application and also work harder to meet the selection criteria. Indeed, the average financial aid package for renewing students was $6,767 ($817 of which are from grants and $5,950 from interest-free loans). Raising these funds from unsubsidized federal loans, the next cheapest alternative source of financing available to these students, would increase their financing costs by about $6,000 over a 10 year repayment period. Thus, receiving financial aid from the SF is an economically meaningful outcome for students in the sample.
a. Experimental Design
I consider a randomized controlled trial to identify the effects of a financial education workshop provided to students who submitted their application to the SF for the first time in the cycle January -April 2012. Students in the control group were asked to attend one of the hour-long orientation sessions where staff members of the SF explained the terms of the interest-free loan and other resources available to them. Students in the treatment group were asked to participate in one of the two-hour orientation sessions. In the first hour, they received the same information that students in the control group. In the second hour, students in the treatment group participated in a financial literacy workshop that covered topics related to future income, costs of different sources to finance higher education and the opportunity costs of being enrolled in a post-secondary institution.
Students were randomly assigned into a treatment and control group for the experiment. For practical reasons, the randomization was implemented over the group of shortlisted students, i.e. a larger group than the one that actually received financial aid from the SF. Indeed, as soon as students were selected for financial aid, they received an award letter that included a schedule with the orientation session they were asked to attend. The results of the randomization for students who finally received financial aid from the SF are in Panel (a) of Table 8 . Note that the randomization produced a similar sample size for the treatment and control groups (73 and 78 respectively). In addition, consistent with a successful randomization procedure, I find no systematic differences across a rich set of observable characteristics: socioeconomic, demographic, current enrollment, academic performance in high school and exposure to financial education and financial experiences.
b. Compliance with the Treatment
There are two factors that affected the compliance of students with the assignment to the treatment. First, 34 students did not participate in regular orientation sessions because they entered late into the program and they were not eligible for selection into sessions with and without a financial literacy workshop. At this stage, only one-hour orientation sessions were available. The main reason for the delay was that students received late acceptance letters from the post-secondary institution they were planning to attend. Second, time conflicts or unexpected circumstances prevented students from attending the orientation session they were asked to attend. In particular, eight students who were assigned into the treatment group participated in the orientation sessions of students in the control group.
Similarly, one student assigned to the control group participated in the orientation session for students in the treatment group. Panel (b) of Table 8 presents the descriptive statistics of students who participated and did not participate in the financial literacy workshop.
c. Financial Literacy Workshop
The financial literacy workshop was one hour long. The main topics covered were future income, the cost of different sources of financial aid and the opportunity cost enrollment. The specific contents of the workshop were developed and taught by staff members of the SF and the Missouri Council of Economic Education.
The format was a traditional lecture in which instructors conducted the class using slides. The class started with a motivation in which instructors asked students whether they have ever thought about these financial aspects of their higher education 13 . Next, the instructor discussed the amount of loans from the SF and subsidized loans from the Federal Government that students were expected to take during their studies and their most likely repayment schedule. The instructor recalled that the SF calculated their loan and grant award in a way that, together with scholarships from other sources and subsidized loans from the Federal Government, they will have enough resources to pay for their educational expenses (tuition + room & board). The instructor also encouraged students not to take more debt than they needed and to always look for the cheapest source of funding.
Instructors also asked students not to take too little debt because they can find themselves in a situation where (i) they have to rely on more costly sources of debt or (ii) take paid jobs that might compromise their academic performance.
The class continued with a discussion about the costs associated with taking too long to earn a degree. Specifically, the instructor emphasized the work/study trade-off and the cost of replacing debt with paid jobs. The main message was that although work experiences can improve career opportunities, working too much can come at the cost of compromising academic performance. The instructor spent considerable time discussing the opportunity cost of staying too long in college, with particular emphasis on the income they would forego for not participating in the labor market, which is neglected by most students. The workshop concluded with a summary of the recommendations discussed in the class. After the class was ended, 13 During the class, most students replied "no" to this question. students were asked to complete a voluntary follow-up survey to measure their degree of learning.
d. Results
The first outcome of interest is academic performance. The measure of performance is the GPA obtained by the student in his or her post-secondary institution. This information is from the transcripts that students submitted to the SF as part of their renewal application. The results are in Table 9 , Panel (a). The first column presents the regression of GPA on "ITT" (intent-to-treat), a dummy that takes the value 1 for individuals who were initially selected into the treatment group and zero otherwise. I find that selection into the financial literacy workshop increases the first year by nearly 0.2 points. This effect is significant at the 10 percent level and the magnitude is equivalent to one third of a standard deviation of the average GPA in the sample.
The main limitation of the previous result is the presence of non-compliers in the data. I address this concern using an instrumental variable strategy.
Specifically, I use the dummy ITT as an instrument for the actual participation of students into orientation session. By construction, ITT is a valid instrument for participation into the treatment because (i) ITT is uncorrelated with the outcome of interest through factors other than participation in the workshop and (ii) ITT strongly predicts participation in the workshop. Although (i) is not testable, the results of Panel (a) - Table 8 suggest that the randomization was successful.
Assumption (ii) is confirmed in the first stage of the instrumental variable strategy reported in Column (2). As expected, the correlation between ITT and the actual treatment variable is large (0.84) and highly significant. The results of the second stage are in Column (3). I find that participation in the workshop increases the average college GPA by 0.2 points, from 3.0 in the control group to 3.2 in the treatment group. Although the magnitude of this effect is one third of a standard deviation of the overall GPA, the point estimates are only significant at the 15.4%, probably due to the small size of the sample (N=117). However, a second wave of the experiment was conducted for students who applied in the cycle January -April
If the results of the experiment conducted in this cycle replicate the results
from students who applied in the cycle January -April 2012, then the average treatment effects on students who participated in the workshop (the treated) will be statistically significant at conventional levels of significance. Since there are no major differences among students from both cohorts (Table 1) , this is likely to be the case.
The second outcome of interest is "Renew", a dummy variable that takes the value one for students who received grants and interest-free loans from the SF for a second year. The results are in Table 9 percentage points (or 17%) the probability that students are able to receive grants and interest-free loans for a second year. This effect is insignificant at conventional significance levels. However, if the results of the experiment conducted for students from the cycle January -April 2013 mimic the results of the students from the cycle January -April 2012, then the average treatment effects of the financial literacy workshop on participant students would be statistically significant at conventional significance levels.
Discussion a. Why do students know so little about the financial aspects of their higher education?
The results of the survey suggest that students are poorly informed about three key financial aspects of their investments in higher education: future income, financing costs and opportunity costs of being enrolled. Surprisingly, this phenomenon is observed in a group of academically talented students who were exposed to different sources of financial education and financial experiences. Why do these students know so little about the financial aspects of their higher education? I provide three potential (and non-mutually exclusive) explanations.
The first explanation is that financial education programs available to students did not encourage them to think about the main financial aspects of their higher education. This can occur because instructors believe that (i) these contents will only benefit the minority of students in their school who are college bound, (ii) students will receive this advice through an alternative channel or (iii) are not aware that this is the main financial decision faced by high school students and the potential impact of this education on financial decision making.
I examine the contents covered in the semester-long personal finance classes that students in the sample took in high school. This data is from the financial literacy survey administered to students who applied to the SF in the cycle January -April 2013, were selected to receive grants and interest-free loans and participated in the orientation sessions. Specifically, the survey question I consider
is: "Please indicate what of the following topics you covered in the personal finance (or economics) class you took in high school: (a) credit cards, (b) savings accounts/debit cards, (c) budgeting, (d) alternatives to pay for higher education, (e)
federal loans, (f) employment and income perspectives." I find that few students recall having covered topics related with the financial aspects of their investments in higher education. Indeed, Table 5 shows that only 34% of the students covered alternatives to pay for higher education, 36% studied federal loans and 53% studied employment and income perspectives. Only 20% of the students covered these three topics during their personal finance or economics class. Overall, the results are consistent with the idea that most personal finance classes in high school do not induce students to perform a cost-benefit analysis of their investments in higher education.
A second potential explanation is that students were prompted to think about the financial aspects of their higher education but have a limited ability to recall. If financial aspects of higher education were not emphasized enough or in the right way, or were not considered in assignments or tests, then it is less likely that students will recall, which is also consistent with the survey data. A similar result can arise if students have a low ability to retain. This can occur because students only prepare these topics to perform well in tests but not to evaluate their own career choices.
A third possibility is that students do not evaluate the financial costs and benefits associated with their higher education because vocational and other nonpecuniary considerations outweigh the financial considerations of their career choices. Indeed, for many students, the non-pecuniary benefits of higher education can be as large as pecuniary benefits (Oreopoulos and Salvanes, 2011) . In addition, there is growing evidence suggesting that non-academic factors (such as sports) can have a large impact on student application decisions. For instance, Pope and Pope (2014) find that a school that has a stellar year in basketball or football on average receives up to 10% more SAT scores.
b. Impact of the Financial Literacy Workshop
Overall, the evidence on the impacts of the workshop is inconclusive due to the small sample size of the first round of the experiment. If the results of the second cohort of students who participated in this experiment were the same than those from those who participated in the first round, the effects would be significant at conventional levels. Since the experimental conditions of both cohorts of students are similar, in terms of students' observable characteristics and exposure to the workshop, there is a high chance to observe significant effects with a larger sample size.
If the analysis of a larger sample confirmed these effects, one question that arises is: how can one hour of financial education have such large effects on academic performance and the ability to receive financial aid? This is particularly relevant because students in the sample have already been exposed to different sources of financial education and several studies show that financial education has minor effects on financial literacy and financial behavior (Fernandes, Lynch and Netemeyer, forthcoming) 14 . There are two main set of factors that can explain positive and significant effects of the workshop: (i) contents and (ii) characteristics and circumstances of participant students. In order to illustrate this point, I
examine the way in which this workshop and circumstances of the participant address the main barriers to financial education programs identified in the literature (e.g. Willis, 2010; Fernandes, Lynch and Netemeyer, forthcoming).
The first barrier to financial education is that many individuals have limited capabilities to perform basic math tasks and to retain knowledge, which are necessary skills to understand and evaluate financial choices. In this experiment, most students in the sample are able to perform the basic math operations that are necessary to understand the main financial aspects of higher education discussed in the workshop. Similarly, students' ability to retain knowledge is strengthened with a financial education program specifically designed to connect the contents to the specific circumstances that they face.
Second, there is a gap between the time in which financial education is provided and the timing of financial choices related to this education. In this context, decreasing ability to retain knowledge and a changing marketplace reduce the potential impact of financial education programs on financial decision making.
In the workshop studied in this paper, this problem is mitigated because most of the education focused the costs and benefits of two actions that students have to make decisions on shortly after participating in the workshop: use of time and borrowing.
Third, the heterogeneity of individual preferences and circumstances reduce the ability of financial literacy programs to provide advice that is useful for everyone. Similarly, since the link between financial decisions and individual wellbeing is not straightforward, it is unclear that financial education will induce individuals to make similar financial choices during a specific time frame. In the context of the workshop, the education provided is relevant because (i) students have to make choices in terms of use of time and use of credit, (ii) the economic consequences of these choices are large and (iii) students were not fully aware of the consequences of their choices. In addition, the information and many of the recommendations provided during the workshop promote desirable behavior regardless of student preferences and personal circumstances 15 .
Another potential concern is that financial institutions could outmaneuver financial education and lead consumer into bad financial choices. This is an unlikely barrier for the program studied in this paper because it was provided to a small and disperse group of students.
Conclusion
Higher education is a key investment opportunity for young individuals. Yet, there is little known about the extent to which students understand and take into consideration the main financial aspects of this decision. Using rich administrative and survey data from a large U.S. non-profit organization, I find that students are poorly informed about three main financial aspects of their higher education: future income, financing costs and opportunity cost of enrollment. Indeed, only one out of three students in the sample had ever tried to determine their income within two years after earning a degree; one out of four students correctly ranked the costs of major sources of funding available to them; and, one out of four students claimed to consider as a cost the income they would forego if they need one extra year to earn their degree. This result is surprising because students in the sample are academically accomplished (high GPA and ACT scores), were exposed to financial education (semester-long personal finance class) and had real financial experiences (paid jobs and applications for financial aid).
I also examine the extent to which financial education that is focused on future income, costs of different sources of financing and the opportunity cost of enrollment affects students' academic performance and ability to receive financial aid. Using data from the first round of implementation of a randomized field experiment, I find that students who participated in an hour-long financial literacy workshop received 0.2 points higher GPA in their post-secondary institution than the control group (3.2 versus 3.0). This difference has a p-value of 15% with a sample size of 117 students. In addition, I find that students who participated in the workshop were 11 percentage points more likely to receive financial aid from the non-profit organization than the control group, with a p-value of 0.25. Overall, these results suggest that financial education that focuses on financial aspects of higher education could improve students' academic achievement and their ability to receive financial aid. Tables   Table 1  Descriptive Table 2 Financial Literacy Panels (a) -(c) present the fraction of students that correctly answered financial literacy questions about the financial aspects of higher education. Note that the number of respondents to the financial literacy survey is smaller than the number of students who received grants and loans because not all students attended the group orientation sessions. The number of respondents for the application cycle January -April 2012 is particularly small because the financial literacy survey was only administered to students who participated in the workshop.
Jan -Apr 2012
Aug -Nov 2012 Table 6 Financial Literacy and Financial Experiences This table presents the fraction of students that correctly answered the financial literacy questions according to their exposure to two different financial experiences: work and having a member of the family who has ever attended a post-secondary institution. The specific wording of the financial literacy questions is in section 3(a). Table 9 Impact Evaluation of Financial Literacy Workshop
No
This table presents the incidence of correct responses for students with different socioeconomic and demographic background. The specific wording of the financial literacy questions is in section 3(a).
